Abstract
Objectives-To seek differences in the prevalence of diabetes mellitus and other coronary heart disease risk factors, and to identify factors associated with these differences within a Hindu Indian community.
Design-Population based cross sectional survey. Setting-Dar-es-Salaam, Tanzania. Subjects-Of 20 Hindu subcommunities categorised by caste in Dar-es-Salaam, seven were randomly selected. 1147 (76.7%) of 1495 subjects aged 15 or over participated.
Main outcome measures-Blood glucose concentrations (fasting and two hours after oral glucose loading), serum total cholesterol and serum triglyceride concentrations, blood pressure, and height and weight.
Results-The subcommunities differed substantially in socioeconomic characteristics and lifestyle. Overall, 9*8% of subjects (109/1113) had diabetes, 17 -0% (189/1113) impaired glucose tolerance, 14-5% (166/1143) hypertension, and 13-3% (151/1138) were obese. The mean fasting blood glucose concentration was 4-9 mmol/l, the blood glucose concentration two hours after oral loading (75 g) 6*0 mmol/l, the total cholesterol concentration 4*9 mmol/l, the serum triglyceride concentration 1*4 mmolIl, and body mass index (weight/height2;kg/m2) 24-3. Systolic and diastolic blood pressures were 121 and 77 mm Hg respectively. There were important intercommunity differences even after standardisation for age, sex, and body mass index-for example, in mean fasting blood glucose concentration (range 4-5 Jains) to 5 9 mmol/l (Patels)), serum total cholesterol concentration (range [4] [5] Jains) to 6*2 mmol/l (Suthars)), systolic blood pressure (range 110 (Limbachias) to 127 mm Hg (Bhatias)), and prevalences of diabetes (range 3-4% (3/87 Limbachias) to 18% (20/111 Navnats)) and hypertension (range 5-7% (5/87 Limbachias) to 19*4% (43/222 Bhatias). Variables which showed significant linear correlation with subcommunity variations were entered into a multiple regression model. Intercommunity variations persisted. The Limbachia and Jain communities had the lowest prevalence of and mean values for coronary heart disease risk factors and the Bhatia and Patel communities had the highest.
Conclusions-In this series intercommunity variations in disease and risk factors might have been related to genetic, dietary, socioeconomic, and lifestyle differences but could not be explained by the characteristics studied. Studies Diabetes and impaired glucose tolerance were defined according to the 1985 World Health Organisation criteria29 for epidemiological studies by using whole blood-that is, a fasting venous whole blood glucose concentration -6-7 mmol/l or a venous whole blood glucose concentration two hours after oral loading B 10-0 mmol/l, or both, for diabetes; and a fasting whole blood glucose concentration ,667 mmol/l with a venous whole blood glucose concentration two hours after oral loading of6 -7-9 *9 mmol/l for impaired glucose tolerance. Subjects who at the time of study had already been diagnosed as diabetic ("known diabetic") were defined as diabetic. Mild hypercholesterolaemia was defined as a serum total cholesterol concentration of5 * 2-6-4 mmol/l. Hypercho The data were analysed with the statistical package for the social sciences. Standardisation for age, sex, and body mass index for prevalence rates was by the direct method using the structure of the whole survey population as the standard. For standardisation of the continuous variables a weighting factor was computed for each sex, age, and body mass index group, again using the whole survey population as the standard, and then analysis with the statistical package for the social sciences performed incorporating the weighting factor.3 32 Regression models were developed to investigate the differences among subcommunities taking into account the confounding factors. The Kolmogorov-Smirnov test was performed for each of the variables to confirm normal distribution of the data. To reduce skewness serum triglyceride values were transformed into their natural logarithm before introducing them into the regression models. Five outlying triglyceride measurements (greater than 4 SD from the mean) were excluded from the analysis after transformation. Analysis of covariance was done to look for interactions between independent variables before introducing them into the regression models. The only important interaction was for age with body mass index (p<005).
Pearson correlation coefficients were computed to examine the relations between the variables. Multiple regression models were then created by means McKeigue et al argued that an environmental factor for the high rates of coronary heart disease in south Asians is unlikely because such a factor would need to be common to all the main ethnic groups and to both sexes and to be persistent over several generations.6
Yet they recognised that Indian populations overseas are likely to be genetically dissimilar. They could not reconcile the consistent findings of a high incidence of diabetes and heart disease with either genetic or environmental explanations. Our data complicate matters further. They show that the perspective that the prevalence of diabetes is consistently and uniformly higher in south Asians is incomplete; there are subgroup variations. The same probably applies to coronary heart disease but remains to be shown clearly.
Variations were seen in lifestyle (smoking, alcohol consumption, physical activity), socioeconomic activity (education, type of occupation, duration of residence in Tanzania, etc), and risk factors for coronary heart disease and diabetes such as cholesterol concentration and body mass index. The 
